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NUMERICAL STUDY ON MEAN WIND SPEED
PROFILE IN ROUGHNESS

By Takashi MarRUYAMA and Hatsuo ISHIZAKI

Synopsis

Near the ground the wind cheracteristics are directly affected by roughness elements and the
wind velocity profiles vary with the location.

In this paper the spatially averaged mean wind speed profiles in this region were calculated
numerically using the eddy viscosity hypothesis. The results of calculation were compared with
the experimental data and the roughness parameter which was appeared in the model was evalu-
ated. The roughness parameter includes the drag coefficient of roughness element and the fric-
tion velocity at the roughness height. The results shows that the roughness parameter depends
on the roughness configuration. In case of cubics arrayed in a staggered pattern the relation be-
tween the roughness parameter and the roughness density was obtained.
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Fig. 1. Balance of forces in roughness.
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Fig. 3. Layout of roughness and coordinate system.
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Table 1. Experimental condition
case roughness area windward width X depth
name symbol density a roughness X height (mm) x/h un/Us
Al10 v 25/ 3 none 30Xx30x30 254 0.296
B210 ) 25/ 6 none 30x30%30 48 0.443
B310 O 25/ 6 none 30%30x30 192 0.373
B410 O 25/ 6 none 30x30x30 254 0.377
C110 ® 25/ 6 2D roughness 30Xx30x30 124 0.351
C210 [ ] 25/ 6 2D roughness 30Xx30x30 207 0.358
D110 O 50/27 none 30x30x30 192 0.484
D210 O 50/27 none 30x30x30 254 0.489
E110 a 25/ 3 none 30x30%x60 22 0.343
E210 N 25/ 3 none 30X 30x60 104 0.349
F110 A 25/ 3 2D roughness 30X 30x60 62 0.299
F210 A 25/ 3 2D roughness 30X 30x60 104 0.296
G110 o 25/12 none 60X 60X 60 133 0.349
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Fig. 4a. Mean wind speed profiles; x-com- Fig. 4b. Intensity of turbulence profiles; x-

ponent.

component.
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Fig. 4c. Intensity of turbulence profiles; z- Fig. 4d. Reynolds shear stress profiles.
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Fig. 7. Spatially averaged Mean wind speed profiles.
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Fig. 9. Variation of parameter C, with experimental condition. See Table. 1. for details.
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Fig. 10. Variation of parameter C, with roughness area deisity a. See Table. 1. for details.
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Fig.11. Variation of parameter C, with roughness deisity 0. See Table. 1. for details.
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